Investing in large transport projects affects the (potential) economic development of metropolitan areas. Yet, very little critical research has been performed to understand how to assess these effects. The relationship between infrastructure investments and regional economic development is complex and indirect, and many theoretical and methodological difficulties remain. On the one hand, the assumption that investing in infrastructure is important to sustain economic growth is sometimes doubted. On the other hand, it is argued that investments in infrastructure enhance the accessibility of urban regions and that in the slipstream of such investments, social problems in urban regions can be tackled as well. Despite these contrasting views, there is at least a consensus that transport infrastructure development depends on economic development and vice versa. Yet, in many cases, the method of assessing economic impacts highly affects the results. Therefore, this paper focuses on a critical reflection of methods for estimating economic effects of infrastructure investments. A critical evaluation is made based on Indonesian and Japanese cases. After conducting in-depth desk research on both cases, we found that the broader effects on affected group of people tend to be overlooked due to the problems of time and space dimensions, the chain reaction of effects, and inappropriate data practices. The assessment on the appraisal processes tends to overlook the broader economic implication due to narrow focus and the concept of efficiency of economic theory.
Introduction
For the last decade, the proponents of large infrastructure projects tend to structurally oversell the magnitude of growth effects [1] . A large scale project is usually associated with big money, long duration, numerous stakeholders, poor performance records, enormous resource use, inherent risk, complexity, and uncertainties [2] . It is sometimes perceived as a magical strategy to achieve greater economic growth by the project proponents in an over-optimistic way (see [1] ). However, the relationship between large infrastructure project investments and economic growth is indirect and questionable. Some studies show that investing in large-scale infrastructure affects (potential) economic development [3] [4] [5] . However, the economic effects are different among projects in terms of direction and magnitude [6] . Thus, a common understanding of the indirect effects is hard to achieve.
There are two major problems. First, the effects of large infrastructure projects are interrelated. In terms of service improvement, investments awaken diverse interconnected economy-wide processes and benefit a set of sectoral, spatial, and regional impacts, increasing productivity as a whole [7] . However, due to contested nature of the information supply, the process of generating information has led to the negotiated knowledge rather than objective knowledge [8] . Thus, there is a tendency to misunderstand these effects due to spatial multiplier effects and possible specification biases [9] . Second, the planning stages consist of complex uncertainties. In the decision-making process, different opinions among policy-makers about budget allocation tend to frustrate the process. This is mainly because large scale investments raise risk and uncertainty in dealing with design, construction, and funding [10] . Later, the frustration effects unsurprisingly contribute to political discussions-regarding volume and location of the projects-to generate as many indirect economic effects as possible. Unfortunately, these effects are hard to predict.
Because of these problems, a common understanding of the indirect economic effects of infrastructure development is important. However, very little critical and empirical research has been performed concerning how these effects can be assessed (see [11] ). Therefore, this paper aims to provide a critical reflection on assessing indirect effects of large scale transport projects appraisal. This is important because politicians are captivated by large scale, and any analysis during the development processes could easily be manipulated and thus needs to be standardized [12] .
The next section outlines the assessment methods. First, the identification of different effects is presented along with the methods. Second, to challenge these methods, theoretical and methodological pitfalls are demonstrated. Further, empirical insight on an Indonesian case is presented. As a comparison, a Japanese case experience is briefly described. Finally, some concluding remarks, as a reflection, will give recommendations for future research. 
(Indirect) Economic Effects and the Method of Estimation
To begin with, a set of assessments determines the conditions in which infrastructure investment can influence economic effects. In Europe, for instance, appraisal is depicted as a tool providing relevant information to decision-makers and is used in the process of planning transport systems [13] . However, in the early phases, the information is limited and mainly biased and judgemental [14] . It is also difficult to determine the causality between transport investment and economic growth, as the relationship is indirect and complex, and gets more complex as the investigation expands. Therefore aiming at better orientation in all of impacts caused by the large scale infrastructure project, this section classifies the effects of large infrastructure projects based on the combination of the types (direct vs. indirect) and the time period of these effects (temporary vs. permanent), especially in case of transport project. The categories are adapted from the Economic Effects on Infrastructure-Overzicht Effecten Infrastructuur (OEI)-method that acts as a guideline in transport infrastructure in the Netherlands to monetize the effects of development. This guideline groups the effects into four classifications: direct temporary, direct permanent, indirect permanent, and indirect temporary effects (see [15] ). The discussion focuses on the first three types of effects due to rare evidence of indirect-temporary effects.
In the following sub-section, the explanation regarding the current methods used for the assessment is presented. The explanation itself will be divided into three parts based on the types and time period of the effects. Then, the discussion continues about theoretical and methodological pitfalls and follows a framework of interrelated processes in assessing economic effects of infrastructure investment.
Diverse Effects of Transport-Infrastructure Investments
First, the effects are divided into direct and indirect effects. For transportation development, direct effects are associated with the effects on behavioural choices of users, while indirect effects are determined by the effects outside the transport market resulting from new infrastructure [16] . The difference is in where the jurisdiction of the effects takes place [17] . Thus, there is a dimension of space where the effects take place, whether inside or outside the market of development. Furthermore, indirect effects relate to a wider scope, such as accessibility or area competitiveness. Because the indirect effects usually occur in the long run, the planning stage debates about the priority of investments mostly occur between politicians. The debate emerges from the existence of numerous stakeholders with various perspectives, conflicting interests, and a certain degree of uncertainty [18] . At the planning stage, it is highly important to gain a common understanding about the effects. Different perceptions might lead to rejection from a particular group of stakeholders. This may be because the benefits might only relate to certain groups, while other groups pay for the disadvantages or Open Journal of Civil Engineering externalities.
Second, based on the time in which the effects occur, they are categorized into temporary and permanent effects. Temporary effects occur during the construction period, while permanent effects occur within the usage stage [19] . In this sense, temporary effects are usually related to the costs of construction itself, such as jobs derived from the construction. Permanent effects deal with the longer presence of particular transportation projects. The shape of the effects ranges from simply reducing travel time to restructuring the spatial arrangement. The time dimension plays a significant role in determining the effects, especially to create sustainable projects (e.g. [20] ). Taking the time dimension into consideration, the division of effects differentiates three development stages: planning, construction, and usage. Each stage has its own characteristics and time period of effects. The assessment at each stage of project development is crucial to see the causal relationship between planned effects and actual outcomes [21] .
The difference between the effects can be seen on Figure 1 and the following sub-chapters.
Direct-Temporary Effects
The planning and construction stage is where the building cost and employment effects mainly occur. Although in practice these two effects also appear at the construction stage, their influence can be considered marginal-compared to the total investment-and too dependent on other factors to be analysed separately.
At the construction stage, a "quick scan" method is developed to assess the effects. This method is usually an initial scan evaluation [22] . The advantage is that this simple method only requires a minimum amount of data. The costs are calculated per kilometre based on the type of infrastructure and a limited number of other basic characteristics. Standardized construction cost indicators are developed for each type of infrastructure, along with percentages for works of art and some physical construction. The precise calculation is necessary if the ground plan is known.
Acquisition of land and removal of existing structures can then be added to the calculation (see e.g. [23] ). Employment effects are considered directly related to the volume of the investment. The employment indication seems to work adequately in practice. Some projects are intended to increase construction employment (e.g. [24] ). These effects are substantial, although by nature they are temporary.
Direct-Permanent Effects
The general measurement of transport projects is highly related to improve travel and the relative attainability of certain areas. The first effect to assess is travel time and cost-effectiveness. To determine these effects, it requires some traffic model data, namely, traffic flows, travelling times, and distances before and after the investment. The data is gathered from the observation of personal travel behaviour in a week to see the general pattern. Then, certain indicators are used to monetize the expected effects. In practice, there are two approaches to assess the valuation of travel time. They are revealed preference and stated preference.
While revealed preference deals with alternative choices, the stated preference involves the hypothetical choice of routes and modes [25] . Stated preference is more common than revealed preference when analysing the value of travel time savings (VTTS). Due to shorter data collection time, a response to a new modal or route choice will be given by passengers of firms [26] .
The next effect is the change in travel behaviour. Naturally, passengers will respond to the new infrastructure. The first response would be route change, journey re-arrangement, new destination choice, increased travel frequency, new journey generation and land use pattern change [27] . On this basis, people are free to make a "choice" regarding their travel behaviour as new modes have been developed. Travel, then, is not the purpose of the activities but instead a means to achieve such activities [28] .
To assess the trend, a strong emphasis on the sets of data used as an input for assessing self-reflection is necessary [29] . The data includes socio-economic variables, such as sex, age, household and income. With this data, multilevel regression models or structural equation modelling (SEM) can be used to estimate the direct effects of person or household variables on travel behaviour and on location choice, along with the impact of land use variables on travel behaviour.
The change in travel behaviour creates new activities, such as new commuters'
activities. Sooner or later, this mass flow of people will somehow make some spatial intervention in a particular area. The new activity pattern will be generated along the corridor of people movement. Travel behavior in general shapes the repetition of activities and there is a strong relationship in travel behaviour between spatial patterns and repetitive use of activity locations over time [30] .
Indirect-Permanent Effects
Indirect-permanent effects relate to induced effects and to the backward expenditure effects of the exploitation of infrastructure [19] . In the long term, it is expected that transport investment policy will enhance the accessibility of a particular area. Accessibility can be defined as "the measure of the capacity of a lo-Open Journal of Civil Engineering cation to be reached by, or to reach [a] different location" ([31] , p. 322) related to good spatial interaction, potential connected activities or goods, attractive nodes in a network, and the travel costs to and from the node [32] . Some simply express accessibility with traveling speed as a measure. But, in a more complex form, regional accessibility could be determined using Newton's law of gravitation as a function of regional attractiveness and transport cost (see [33] ).
Besides accessibility, the indirect effect of labour supply and product expansion is also of relevance. Some might argue that the added value from job creation is considered marginal and could be assessed simply by the "quick scan method" as discussed before. However, transport investment in the area changes the effective density of people as well as the jobs, which affects productivity and effectiveness [34] . When a particular area has easy access, firms or businesses prefer locations with a high quality infrastructure. Sufficient public transport appears to be a crucial factor for locating firms, especially for larger intra-regional firms [35] . The rationale behind this is that a high quality infrastructure can decrease the traveling time of individual passengers and reduce the transportation costs for industrial freights [36] . The lower the transportation cost, the more the industry will invest. Consequently, there will be a change in travel behaviour of freights or passengers, leading to spatial intervention regarding the flow of people and goods. In this sense, the proliferation of industry calls for a high number of labourers and high-quality employees.
Taking a broader perspective, the effects of labour supply will lead to agglomeration. Infrastructure durability plus labour supply lead to new agglomerations in urban areas [37] . If two or more agglomerations occur in a certain area, they will intensify the re-arrangement of the spatial pattern of this area. The structuring effect of this arrangement is twofold. First, it generates new traffic and enhances economic performance by improving area attainability and transport reliability. Second, it develops possible adjustments of particular economic activities. The regional real estate market, for example, will benefit from the infrastructure improvement, followed by stimulating housing markets and commercial real estates.
Lastly, competitiveness occurs when at least two firms connect and relate to each other as competitors within a complex network of interactions [38] . This could happen if the ease of regional activity has invited too many firms to invest.
The area becomes more competitive and then tends to enhance the economy and increase the overall GDP.
Pitfalls in Achieving the Greater Good: A Reflection on Large Transport Project Assessment
Although in fact the effects of transport infrastructure are diverse and occur dependently on time and space as shown on the previous section, a systematic approach to measuring the impacts of large sale transportation projects cannot be considered fully successful. In taking effects into consideration, some pitfalls range from sectoral perspectives, to incorporation of wider strategic issues in the economic cases [39] . A complex planning case such as a transportation project is usually followed by fragmented smaller assessment approaches [40] . In large transportation project assessments, the pitfalls are divided into theoretical pitfalls and methodological or practical implications.
Theoretical Pitfalls
Decision-making tools such as the CBA are sometimes misused, because it is difficult to technically quantify relevant values of equity, dignity, or fair distribution [41] . When measuring the indirect effects of large scale transport projects, it is hard to fully predict actual effects due to the uncertainty of future events. As a result, the assumptions in the assessment play a significant role in drawing up the effects. However, the definition and scope of projects is often influenced by political motives. As a result, ambiguity arises on practices that have an appraisal regime that is influenced by political systems [42] and may cause the assessment to be misused. There are four reasons for misused decision-making tools, as presented below. To explain the theoretical pitfalls, this paper proposes a framework, as shown in Figure 2 . The pitfalls regarding the assessment methods relate to the following: 1) time dimension, 2) space dimension, 3) chain reaction of effects, and 4) strategic dimension ( Figure 2 ). Because the processes are interrelated, these four pitfalls should be considered in the indirect economic effects assessment on large scale projects.
First, the time dimension becomes crucial in the analysis due to the temporary and permanent effects of the projects as well as the different characteristics of effects occurring on each stage. In the short term, the costs of infrastructure development are relatively high, including all inconveniences and NIMBY behaviour on the development stage. Yet, the net benefit tends to be negative for a time, then turns to be positive [43] . The time dimension also becomes crucial, Figure 2 . Interrelated processes in assessing economic effects of infrastructure investments. Open Journal of Civil Engineering especially from an economic perspective, because the impacts evolve overtime.
However, the current assessing methods, CBA, do not estimate the Residual Value adequately [44] .
Also, over a long period, the distinctions between public and private investments and how public and private actors correspond with the investments are necessary. It seems biased to assume that the investment on public goods will give a similar rate of return as the private investment. During the long run investments, the return rate behaviour might differ due to the uncertainty of future events. Public goods do not usually take "making money" as the central core of investment purposes. The profit is small and usually occurs over a long period of time [45] .
Second, the space dimension is important in the analysis, as the direct and indirect effects of the projects deal with jurisdiction of the transport market.
Transport plays an important role in spatial relations between two or more locations [31] . Therefore, the spatial re-arrangement follows the importance of space Third, there is a sensitivity implied by the change in transport systems. A simple change in a transport system might lead to larger effects, the chain reaction.
Change in travel behaviour, for example, might intervene in the spatial arrangement of a city or area. Although modelling aims to find the key links between causes and effects, the models are mainly designed to be descriptive [46] .
The assessment of each effect is performed as a single modelling. Even worse:
"Causality was seen as less relevant than forecasting performance" ([46] ; p. 6).
For example, although recent studies involve land, and consumer and firm location, they do not deal with the relative choice of location. This choice is fundamental in the economic analysis of an infrastructure project's appraisal [38] .
Fourth, spatial re-arrangement is organized on the public question of whether the development of infrastructure projects will attract economic activities or cause a relocation of existing spatial arrangement. The spatial re-arrangements will also affect different spatial scales since transportation projects are usually interconnected with the need for strategic planning. The distinction between (inter)national, regional, and local levels that are working within administrative boundaries is not sufficient to explain the complexity of transportation systems across boundaries. Investment in infrastructure should be seen by decision and policy makers as investments in a wide range of modalities to secure the interconnectedness of the system with spatial, economic, and institutional contexts, 
Methodological and Practical Implications
In practice, the assessments described in the framework above often meet methodological and practical difficulties. The first methodological problem deals with the existence of primary and secondary data. For instance, in the stated preference approach, the actual data of passengers or a firm's response to new infrastructure rarely exists; the hypothetical situation of the stated preference relies heavily on the data gained, but only if the context of the situation is carefully defined and framed [26] . Not only does the existence of relevant data matter, but also the comparability of the data. Comparable data must meet the requirements of time and space relevancies. The projection of data for the longer run is crucial as well for different spatial levels. Particular data usually only represents the moment the data is gathered. Further, variation in analytical methods is cumbersome. To give a comprehensive analysis, the assessment tools should be related to one another. The availability of secondary data analysis has a wide range of methods due to different disciplines being used for underlying assumptions.
While the secondary data faces this problem, the primary data is also not favourable because it is expensive [48] . Lastly, the problem deals with the singularity of the case. Investing in a transport project means investing in modality that is unique in terms of quality and spatial, economic, and institutional contexts.
This uniqueness tends to complicate comparisons between case studies.
Although the problems mentioned are persistent, this does not mean that research on the economic impacts of large infrastructure projects is pointless. The upcoming projects still need to be assessed.
Indonesian and Japanese Experiences with Large Transport Projects
On the following section, we present the empirical case that shows whether the assessment on the appraisal have fully covered the variation of the effects. The case study of Indonesian high speed railways at the early planning stage is presented to analyse the economic effects illustrated on feasibility study, meanwhile the Japanese case at the usage stage is presented to depict the actual effects of the investment.
Case Study Description and Methodology
There is a flourishing trend of Asian large infrastructure project development which is currently led by the Japanese, Korean, Taiwanese, and Chinese construction industries [49] . Although large infrastructure projects are slowly but surely becoming common practice, many people still try to figure out the most appropriate way to depict the economic benefits as a reason to promote a particular project. Because of the wide experience with large scale development in an Open Journal of Civil Engineering Asian context, it might be useful to distil some lessons from Asian practice dealing with the economic assessments. Therefore, in the upcoming paragraphs, this paper will provide greater insight into Indonesian and Japanese planning practices.
Indonesia, as the fourth most populous country in the world, has the potential to affect economic competitiveness world-wide. The long-run targets written on Mid-term National Development Plan 2015-2019 showing Indonesia as becoming one of the top ten economies, has been officially legalized. To meet this goal, Indonesia started the development of high-speed railways. The first route will connect the Greater Jakarta Metropolitan Area and Bandung Metropolitan Area and will be expanded to Surabaya Metropolitan Area by means of the Java Economic Corridor (Figure 3 ). The total investment is 2000 trillion IDR, which equals 133 billion Euros [50] . This project seems to be the biggest ambition of transport infrastructure development in Indonesia to date. Developing large scale transport projects has become a new entity of Indonesian planning practice, although it is not without its problems in assessing the potential effects.
Some of them have failed to meet the expected goals and left out the effects regarding particular groups of people (e.g. [51] [52]). Therefore, it is interesting to take the first phase of Indonesian high-speed railways as a case study due to its highly substantial cost. This paper will show the interrelated processes in the economic assessment of this case study and how the assessment gives a picture of future events at the early planning stage. Figure 3 . Java economic corridor. Source: [50] . On the other hand, Japan's high-speed railway Shinkansen is chosen as a case study because its success is well-known worldwide after operating for more than half a century. The Tokaido Shinkansen proved to be an effective and reliable means of high-speed transportation leading to a new trend of high-speed railway development worldwide, such as in Germany, China, Korea, and France. While the first case shows the assessment at the early planning stages, the second case will act as a comparison in seeing the actual outcome of a project at the usage stage. Besides its expertise on high-speed Railways, the Japanese case study is selected because in the first phase assessment of the Indonesian high-speed railways (used for this research) Shinkansen is used as a comparison.
In both cases, in-depth desk research will be performed. For the Indonesian case, the "Feasibility Study on the High-Speed Railways Project (Jakarta-Bandung Section) November 2012" prepared by Japan International Consultants for Transportation (JIC) for Japan Ministry of Economy, Trade and Industry is used as secondary data to illustrate how economic effects of this project are assessed in practice. For the Japanese case, the analysis will be generated based on previous studies that have been done by various scholars about Shinkansen.
Then, both cases will be presented in a narrative, descriptive way. The framework from the theoretical part (see Figure 2 ) will be used to structure the discussion about the effects assessed from the case studies, and the lessons learned from both cases will be given.
High-Speed Railway Development in Indonesia
The feasibility study examines three different routes (see Figure 4) , and examines the alternatives based on three points of view: technical, demand, and financial.
The first direct economic effect assessed in the study is the priority of investment. The urgency of the project is based on the need to break up the less Figure 4 . Comparison between Bandung route and coastal route. Source: [53] . Open Journal of Civil Engineering competitive existing conventional railway services to support the intercity connection along Java Island. Moreover, the National Railway Master Plan put a strong emphasis on the necessity of the high-speed railways to boost the economy. However, in 2008, the examination of Jakarta-Surabaya high-speed railways showed that the project cost was up to 2.1 trillion JPY or equal to 17 billion Euros [53] .
Second, in terms of building costs, it is estimated that between the three alterna- Table 1 below.
Further, the change in travel behaviour is estimated through a binary logit model and demand forecasting. It is argued in the study that the demand for the Bandung route is almost four times larger than that of the Coastal Route by the year 2050.
Besides the direct effects, the broader economic effects and financial feasibility are assessed through the Economic Internal Rate of Return (EIRR) and a CBA (see Table 2 ). Both approaches describe the Bandung Route as more feasible.
The comparison of costs and benefits between the Bandung Route and the Coastal Route indicates a wide gap, 1.91 and 0.11 respectively. Even worse, for the EIRR, the Coastal Route shows a negative number. From this figure, the study seems to prefer the Bandung Route to the Coastal Route as explicitly stated in the study: "These figures proved that the Bandung Route has an advantage over the Coastal Route and that the construction of high-speed railways in the Bandung Route will be beneficial for the national economy" (pp. [11] [12] .
In terms of accessibility, the route selection of each alternative focuses on the connectivity of the new area. From a technical point of view, the selection of routes is assessed through the geographical conditions from the site survey. Later, consideration is given to choosing the shortest distance between stations, and the rationality of the location is determined by developing a new station in the suburbs and surrounding areas. In addition, since the Indonesian government has an agenda of airport expansion, the issue of integrated transportation systems between high-speed trains and the aviation industry will also be included in the study.
Surprisingly, the elaboration of other indirect permanent effects is not well developed in the assessment. Placing high-speed railways on a broad spatial scale without considering the broader economic effects is considered troublesome because it tends to exclude consideration of the people affected. This is a concern of the framework in Figure 2 , taking as broad as possible the economic effects on the assessment of large scale projects.
High-Speed Rail in Japan: Lessons from 50 Years of Shinkansen
Investment priority discourse on the high-speed rail network of Japan started in 1930 when speed was highly important for the Imperial Expansion of Japan [54] .
With four main islands stretching for about 3000 km, Japan needed a reliable and fast transportation infrastructure to carry mass people and freight. At the time, the airplane was in its infancy, so a fast train was the only option. There-Open Journal of Civil Engineering fore, the first train was built to open the accessibility of Tokyo, which was an isolated capital city. In 1964, the Tokaido Shinkansen started operating. Since then, Shinkansen has carried more than 7.6 billion passengers [54] .
The building costs of the Shinkansen add up to 380 billion JPY or equal to 3 billion Euros. The travel time between Tokyo and Osaka has been reduced from 6.5 hours to 4 hours. In 1965, travel time decreased to 3 hours and 10 minutes at the speed of 210 km/hour [55] . Interestingly, Shinkansen saves up to 400 million hours per year, with 85% of passengers shifting their travel behaviour from conventional lines to high-speed railways [56] . This number was estimated by GDP per capita, and the value based on 2003 figures was equal to 500 billion JPY (3.9
billion Euros) per year [55] . Also, from 1969 to 1999, there was an increasing trend of ridership in Tokyo [55] . During this period, Japan's GDP also tripled;
thus, the government believed that the development of Shinkansen contributed significantly to economic growth.
Shinkansen system has opened accessibility by opening a set of stations in smaller cities [55] . These stations often become the focal point of many urban developments. For example, there is a strong connection between Kakegawa City redevelopment and Tokaido Shinkansen development [56] . In addition, along Joetsu Shinkansen line, the station is some distance from where the city centre has been developed over the years. Shinkansen gives well-documented benefits for the regional economy, impacting 400 companies that are opening their branches along the Sanyo Shinkansen extension [54] .
Despite these success stories, the impacts of high-speed railways on medium or intermediate cities are experienced differently. Intermediate cities on high-speed railway lines often experience job losses due to similar employment opportunities in corresponding regions. The smallest clusters like Kakegawa, Gifu-Hashima, Maibara and Atamu only gained slightly in employment opportunities [57] .
There is only a slightly increasing opportunity for jobs in the small clusters like Kanagawa, with only 8% in the subsequent four years after the new Shinkansen station was built in 1988 [55] . This is mainly due to weakened economic roles of intermediate cities toward urban hierarchy [57] . However, the overall picture of new employment still seems promising. By reducing travel times and the introduction of private investments, jobs are created with the influx of new industries and businesses as well as added recreational demands in areas along the Shinkansen lines [55] .
Later, the agglomeration patterns along the Shinkansen lines also show a significant change. Shinkansen impacts industrial locations in Japan, contributing to the regional economic structure, with new industries (such as real estate), businesses, and services [58] . Along the Tokaido lines, there are at least four different clusters created as an impact of the development of the Bullet Train [57] . dition, Shinkansen influences the area competitiveness by inducing growth at the regional and local levels as well as increasing land values over time [59] .
Further, these spatial redistributions might form the global competitiveness of the largest urban centres with the help of public policy guiding market shifts to station catchment areas [57] . For Tokaido Shinkansen, Japan's commercial redevelopment policy in Tokyo, Shinagawa and Nagoya affects the commercial land prices within 5 km of the Shinkansen stations [57] . Large-scale redevelopment projects through public-private partnerships flourish along this area. These policy responses guide the economic development induced by transport investment strategic planning, showing the direction of growth.
Reflection from the Case Studies
After the analysis, there are some interesting findings about how JIC conducted the feasibility study for the first phase of high speed railways in Indonesia compared to the Japanese Shinkansen. There are four reflections (see Figure 2 ) related to the theoretical pitfalls as discussed before.
First, dealing with time dimension, the effects are mostly derived from direct economic effects with only small consideration for the indirect effects. Taking Figure 2 as a framework, the feasibility study only covers five out of nine effects.
They are the priority of investment, the building cost, travel time and cost attractiveness, change in travel behaviour, and accessibility. However, the broader effects are neglected (see Table 3 ). This is a result of simplifying the problem to quantify and understand the effects measured during the time frame of analysis [40] . Taking the Japanese case as an example, after being in operation for a half century, people can study both the direct and indirect impacts. Therefore, the consideration of the forecasting time frame is crucial. Even though the study from JIC already includes the demand forecast for the next 40 years, the definition of a future problem event is still rough in this case, especially as they conducted fragmented assessments for the different phases of development instead of taking the whole route from Jakarta to Surabaya.
Second, it is surprising that the feasibility study does not have an in-depth assessment regarding the space dimension in relation to the economy. if not handled properly. This is important to answer the challenge of multi-level appraisal in the decision-making process within national, regional, and local levels [42] . Open Journal of Civil Engineering Third, although the assessment of the Indonesian high speed railways involves both qualitative and quantitative methodologies, the assessment of the chain reaction between each effect is still lacking. Each effect is treated as distinct and unrelated. For example, the study presents the demand forecasting of each route, but it does not imply the meaning behind such a number and how it will affect the wider economy. In addition, although the study implies a technical interconnectedness among different modes of transportation, the arrangement of intermodality in relation to economic effects is still ill-defined. The study of infrastructure should not be analysed per type of infrastructure but rather in the interrelations with each other. In which ways will the development of high-speed railways add economic value to the whole system?
Moreover, the most striking experience from the Japanese case stresses the need of policy intervention as a response to the investment itself. The objective of economic growth does not automatically happen even after substantial money has been invested. Policies regarding strategic planning have been developed to guide economic growth to positive overall outcomes of the investment [60] .
These policies work on various levels from local to global level, as an overall strategic plan, but the investment itself is never enough. Therefore, the need for strategic planning that leads to a distinction between administrative levels is crucial to implement the strategic policies to support the investment for economic growth. The interconnectedness within each scale of transport system (local, regional, and national) must be the crucial part of the assessment.
Conclusion and Discussion
Based on two case studies, this paper has shown that although a set of appraisal tools has been used in the assessment of large transport projects, many theoretical and methodological difficulties remain. It is argued that the narrow attention given to the relationship between large transport project investments and economic effects needs to be broadened (e.g. [47] [60] [61] ). In this paper, we have strongly argued that the consideration of the time and space dimension, the consideration of strategic planning, and the chain reaction issue are the keys to enhance appraisal tools and assessments and to determine the economic effects of the development (Figure 2 ). Because most economic effects are only considered in terms of indirect permanent effects, it is hard to quantify the real economic effects. Also, empirical evidence shows that the availability and comparability of data, as well as variation of the methods, remains problematic.
It is also central to questioning the equal distribution of the economic effects over the groups of affected stakeholders. Even though the assessment gives valuable information to decision-makers, the subjectivity of particular effects depends on the stakeholders who conduct the assessment. It seems that the social agenda sometimes lacks in the assessment of large transport projects. Even though the social impact assessment (SIA) might act as a tool to overcome this problem, this tool is not without its pitfalls. The transformational change of SIA practice is required, toward more valued end participation, rather than just being a means for project legitimation [62] . This is also in line with the argumentation of "It is not evaluation that depends on the values, rather the values that depend on the evaluation" ([63] ; p. 77). The unequal distribution of effects, especially the social effects, highly depends on the value attached in the assessment.
In this case, it is hard to objectively measure the fairness or equity of certain policies because the concept of projects' values is highly subjective. There is a tendency to risk underestimation, in seeking to increase the project feasibility [64] [65] . Thus, instead of trying to explain this subject, the economic theory uses the concept of efficiency on each effect assessed [66] which provides a narrow focus on the effects. There is a need for integration of various dimensions of effects and better focus on scoping impact assessment [67] . The chain reaction of the effect of placing huge construction into certain areas cannot be explained through a narrow focus on assessments. Without considering broader effects, it tends to exclude significant effects of the development. Again, as a strategy to greater economic growth, large infrastructure projects can affect various groups of people differently in space and time. In some cases, the effects might be negative and become externalities for some groups of people, depending on the cir-Open Journal of Civil Engineering cumstances and to who these values matter. A hardly-defined chain reaction among effects and the uncertainty of the trans-local effects are plausible reasons for this ambiguity. The process is not as easy as compensating the affected people and raises further questions in accommodating social agenda.
As an attempt to highlight this social agenda, it is recommended to conduct further research on how people become a central focus in any large scale project appraisal. There is a need to incorporate qualitative and quantitative approaches [68] as well as to cover broader socio-economic costs and benefits [69] . What does it imply for people in terms of time and space? With different perspectives about the effects, what does it imply for the political role of time and space?
